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(No model.)

To all whom it may concern :

Be it known that I, ALFRED G. HOLCOMBE,
of the city of New York, county and State of
New York, have invented certain new and use- |
{ul Improvements in Electric Lamps, of which
the following is a specification.

‘This invention relates to the electro-mag-
netic device of electric-arc lamps, by means of
which the are is formed and the carbon-rods
feed together as they are consumed.

My improved electric regulating device em-
braces the well-known differential prineiple;
and 1t consists of a horseshoe electro-magnet
having coarse-wire helices included in the arc-
circuit,and a horseshoe electro-magnet having
fine-wire helices included in a branch cirenit,
the ends of the cores of the two magnets be-
g connected together by cnrved poles or
bridge-pieces,sothat the cores of thetwo mag-
nets form a continuous magnetic circuit.

The armature consists of a bar of iron ar-
ranged in front of the two curved poles or
bridge-pieces and carried by a lever whose
pivotal center is thecenter of the curves of the
pole or bridge pieces, the axis of the same be-
Ing on the dividing-line of the two magnets, so
that the armature is attracted toward the
coarse-wire magnet when the are decreases in
resistance, and so raises the upper earbon by
means of a clamping device connecting the
armature-lever to the upper-carbon rod, and is
attracted toward the fine-wire magnet when
the arc 1ncreases in resistance. The current
flows through the magnetsin such direction as
to cause the two curved poles or bridge-pieces
to be of opposite polarity, and as the current
ncreases in one magnet it decreases in the
other, and so causes the consequent magnetic
points to move along the poles, conscquently
drawing the armature with them, as it is in
such close proximity to the poles or bridge-
piece as to act as a keeper for the magnet-
ism 1nduced in them. By this arrangement
the electric current has such perfect control
over the carbon-rod c¢lamping and feeding de-
vice that a given arc may be maintained with-
out any perceptible fluctuation until the car-

g

bons are completely consumed, and the ne-

| cessity of using springs and dash-pots toregu-

late and govern the working strength of the
magnetsobviated inallordinary circumstances.
" To describe my invention more particularly
and a method by which the same may be prac-
tically carried out, I will now refer to the ac-
companying drawings, forming part of this
specification, in which— |

Ifigure 1, Sheet 1, is a front elevation of an
electric lamp embodying my improvements.
Kig. 2, Sheet 1, is a plan view of the same with
the upper frame broken away. Iig. 3, Sheet

1, 18 a sectional side elevation cut through the
line z o, Iig. 1; and Ifig. 4, Sheet 1, is a simi-
lar view to the upper part of Ifig. 1, showing
a modification 1n the pole or bridge pieces.
Ifig. &, Sheet 2, is an enlarged sectional view
of the electro-magnetic system, and Fig. 6,
Sheet 2, 1s a perspective view of the same.

As shown in the drawings, the two magnets
are longitudinally arranged, the fine-wire one
being above the coarse-wire one. They and
the armature may be arranged in any desired
position, according to the construction of the
clamping and feeding device with which they
are combined. | '

- Thecentral cores, a and «/, of the coarse-wire
magnet a® are connected to the bar b, forming
a part of the upper frame, ¢, of the lamp, and
the cores d and d’/ of the fine-wire magnet d?
are connected directly over the cores of the

50

55

6o

70

75

magnet a® to the bar e, also forming a part of 8o

the frame ¢, when said frame ¢18 made ot iron;
but when the frame is of brass or other non-
magnetic material, then these bars & and e,
which should be made of iron, would be con-
nected to 1t: The external ends of the cores ¢
and «’ of the magnet ¢® and the external ends
of the cores d and d’ of the maguet d* are re-
spectively joined together Ly the two pole or
bridge pieces f and /7, so that the cores of the

two magnets ¢® and d?, with the pole-pieces f

and f/and the bars 6 and ¢, form one continu-
ous iron connection in which magnetism is in-
duced by the currents flowing through the
helices of the magunets ¢® and d*. The pole-

pieces fand f/ are curved, the center of the
same being at ¢, on which center the lever 2,
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located between the magnets a® and d?, rocks, | the poles f and j7 to travel upward, due to the

supported by the pointed bearings 4/ ' 1n the
frame ¢. The front end of the lever A, project-
ing between the pole-pieces f and f/,1s round-

ed, and, by means of serews, to this rounded
surface is secured the armature i, the ends of
which lie over the curved pole-pieces f and f”.

The upper-carbon rod, j, passes down between
the two helices of the magnets a* and d® and
through an opening in the lever 2, and over
this carbon-rod 7 is the ring-clamp %, having a
tail-piece, £/, which rests on a supporting-edge,
k%, on the lever h, and said.lever has an arm
projecting over the tail-piece &/ of the clamp,
through which passes the adjustable set-screw
l, set so as to come in contact with the tail-
piece &’ to {ree the clamp from the rod 3, when
the armature is moved up over the pole-piece
fand f' as near to the cores of the fine-wire
magnet d*® as is desirable., This clamping de-
vice k k'l 1?18 described and claimed in an ap-
plication for Letters Patent filed by Levi H.
Colborne and myself, bearing even date with
this application; so 1 do not here claim any-
thing relating thereto.

The other parts of the lamp are of the or-
dinary construction, m m/ being the side bars,
n the lower cross-bar supporting the lower car-
bon, o, and p the upper carbon, secured to the
end of the rod 5, and » and s binding-posts.
The current passes in at the post » to coarse-
wire magnet % and from it to the frame ¢,
down the rod j, carbon p, carbon o, up the side
frame, m/, and out by the post s. The current
also branches and passes around the magnet
a®, and through the magnet d?, out by the post
$. The current passes around the cores a and
«/ of the coarse-wire magnet a® and the cores
d and d’ of the fine-wire magnet d?, as indicated
by the arrows in Ifig. 6, m‘mlmlg a south pole
of the pole-picce f, w chich connects the cores a
and d, and a north pole of the pole-piece /7,
which connects the cores « and d’. The ar.
mature ¢ (shown by dotted lines in this view)
follows the consequent points which move
along the pole-pieces fand f7 as the relative

“quantities of current traversing around the

cores a and a’ of the coarse-wire magnet and
aronud the coresd and d’ of the fine wire mag-
net vary.

Assume the carbon-rods to bein contaet and
the armature in its highest position. This is
the position the armature takes when no cur-
rent is passing, as the weight of the carbon-rod

ce 4 1s opposed to it; but to insure this position

60

of the armature the other side of the lever 2
may be weighted or a spring attached thereto
to balance the armature. Now, the first action
of the current in passing through the lamp is
todraw the armature 2 to the consequent points
of the pole-pieces fand /7 when the arc is nor-
mal, which will be somewhere near to their cen-
terb, and so raise the carbon p to form the are
petween its ends and the carbon o. Upon the
arc increasing in length a greater proportion
of thecurrent passesthrough thefine-wiremag-
net d*, and so causes the consequent points of

fand f

increase of inductive action on the armature ¢
from the magnet d? and a decrease of induct-
ive action on it from the magnet «®> 'The ar-
mature follows such consequent points, and so
lowers the carbon p until the adjustable screw
[ comes in contact with the tail-piece £’ of the
clamp, thereby allowing the rod j to shde
through the clamp, reducmﬂ the resistance of
the arc when the armature is moved slightly
toward the coarse-wire magnets ¢* and the tail-
piece k' relieved from the screw [, and the are
kept at its normal length. The armature 1s so
sensitive to the slightest variations in the cur-
rent, as the consequent points of the poles re-
spond so quickly to the variations of the mag-
netic intensities of the two magnets that the
clamping device is Kept all the time just on the
point of releasing the rod j.

As before stated, the face of the arm of the
lever i, to which the armaturé 7 is secured by
serews, 1s curved. The screws are above and
below the centerline of this curved face, so that
by adjusting them the face of the armature ad-
jacent to the curved poles fand // may be set
at different angular positions thereto, thus pro-
viding a means for regulating the movement
of the lever . by varying the magnetic indue-
tive action of the electro-magnets on the arma-
tures.

The electro-magnet shown at IFig. 4 is simil-
lar to those shown in the other views of the
drawings, with the exception of the curved
poles f and f’ being split diagonally in such a
manner that both parts of each poleare always
under the armature 4.

It is obvious that the curvature of the poles
may be geperated from a center either
within or beyond the center ¢, if 1t 1s desired
that the rocking armature ¢ should vary in its
distance from the poles fand J/ asit moves, or
that the poles may be made straight and the
armature adapted to move 1n front of them,
parallel thereto, without departing from the
nature of my invention or the principle 1n-
volved therein; so I donot wish to confine my-
self to the particular construction shown.

Having now described my invention, what I
claim, and desire to secure by Letters Patent
1§—

1. A dlﬁerentlal electro - magnetic system
composed of a horseshoe-magnet having coarse-
wire helices and a horseshoe-magnet having
fine-wire helices, the cores of the two magnets
being joined together by pole-pieces, 1n combi-
nation with an armature adapted to move in
front of the pole-pieces from one magnet to the
other, substantially as set forth.

2. In combination, the differential electro-
magnetic system «, w", a* b, d, 'y &% ¢, 1, and

17, lever h, armature ¢, C“LIbOIl rod 4, and a

clamping device, Substantnlly as described,
connecting the lever 2 and carbon-rod j, as and
for the purpose set forth.

3. The coarse-wire electro-magnets « Z) the
fine-wire electro-magnets d « ¢, and oonnectmn‘
pole-pieces f and f’, in combination with the
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armature 4 and rocking lever h, substantially | In witness whereof 1 have hereanto set my
as set forth. hand, at New York, county and State of New
4, Therocking leverh,havinga rounded sur- Ymk this 29th day of November, A. D. 1881.
face at its end, in combination with the arma. ALIFRED G. HOLDOMBE
5 tare ¢, connected to said rounded surface by In presence of—
“means of screws, substantially as and for the ALFRED SHEDLOCK,
purpose set forth. | THOS. HAMPSHIRE.
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